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Outline

1. Climate change— where we have been, where we are
now, where we are going

2. Global climate models— uncertainties and
agreements

3. Dynamical Downscaling
* 50 km: The Pacific North American Pattern (PNA)
 Model uncertainties
e 15 km: Water and energy balance implications
for hydrology and wildfire



What the records tell us...
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What the records are telling us...

Atmospheric CO, at Mauna Loa Observatory

1995-2004 Mean Temperatures
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Where we might be headed
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IPCC scenarios for climate models
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AOGCM sensitivity to CO,
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Models versus observations (annual)
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IPCC AR4 AOGCM simulations

Western US Mean Annual Temperature
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50 km Domain (3/6 hr)
Driving GCM Simulation Period

NCEP 1982-2010
ECHAMS (20C, A2) 1860-2100
GFDL (20C, A2) 1968-2000 2038-2070

GMA2 (A2)  1960-2100
GMS85 (“AR5_8.5") 1990-2100

15 km Domains (3 hr)

Driving GCM Simulation Period

NCEP 1968-2010

ECHAMS (20C, A2) 1968-2000 2010-2100
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The Pacific North American Pattern

Elevation, 50-km Domain
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PNA Index Extremes: Temperature (DJF)
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Present versus future PNA

PNA Index Extremes: Precipitation (DJF)
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Intra-annual ¢
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The nature of the PNA
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Present versus future PNA
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Pacific Northwest Quadrant

el 1 1 e
J -y ] |

Unclassified

Elevation PNW

15 km Domain

T T T T T T T T T T T 7

50 300 600 900 1400 2250 3000 m




Climate variables relevant to aquatic systems
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Changes in energy and water inputs
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More energy combined with less water leads to reapportioning

SH

of energy from latent heat into sensible heat (Bowen ratio g = -

ET (Iatent heat

flux) | Sensible heat flux Relative Humidity

) B

i 1 M £ AR iR b B EERE R aERT T~ I s R e L B N | S
July nspiration (t-test o =0.10) J ensi i umidity (t-test o= 0.10)
GFDL 2060—-2069 minus 1990-1999 GFDL 2060—-2069 minus 1990-1999 GFDL 2060-2069 minus 1990-1999
- T [T T -l T [ T T T e -~ [ T T -
-1.00 -0.50 -0.10 0.10 0.50 1.00 mm/day -15 -10 -5 -3 =2 0 2 3 5 10 15  Wm’ -0.15 -0.13 -0.10 -0.08 -0.05 0.00 0.05 0.08 0.10 0.13 0.15 fraction
[ ] [ J
... combined with more favorable

—_—

lower RH wildfire conditions



a2 USGS

science for a changing world

Dynamically downscaled climate simulations over North America: Climate analysis and guidance for management
decisions

Preliminary data not for release before approval by the US Geological Survey

This beta-version is being continuously revised and is not ready for general access. You are part of a limited group with access to this site for the purpose of providing comments, criticisms and suggestions that will improve our ability to provide

useful access to climate data. Please do not distribute the link to this site.
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